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QAONCERNING THE REACTIVITY AND CONJUGATION OF THE ‘y ~OLEFINES

LR RN ‘By“InL. Kmnyants‘ e e ‘ ‘o.

The specific properties of the P -olefins reflected most

- t LN T

trikingly in their feactions with nucleophilic reagents have
;ow ceased to astonish chemists, since these properties are
hooountod for by the electronic exhaustion of the 7 -bond.
icoording to their speed of interaction with nucleophilic
§ompounds, the ‘P-olefines may be arranged in a row, with
m -ethylene the least reactive. )

?‘ The reverse holds true in reactions with electrophilie
fbmpounda. The same relationships are valid in radical reactions,
#hich proceed the more readily, the weaker the bond of the

a;lnf forming the radical. -Noteworthy in this respect are

:o reactions of the “W-olefinegwith nitrogen dioxide, in which,

from the dinitrocompounds reported by Cofman in 1949 and

Haszeldine in 1953, exceedingly interesting nitrites of ps
Qxitroporfluor paraffin é,loohols and f-nitroperfluornitrosoperaffins
gaquld be formed, '

: Investigation has shown that in these reactions, whiéh

Lc of a radical nature, the reactivity of the “P-olifines, as

1
)

ght be expected, falls drastically from \P-ethylene via‘P-propylens
d'P-cyclobutene to “P-isobutylene. Thus, whereas tetrafluorethylene
acts with N2°4 explosively and a controlled reaction can t;o
obtained only in the medium of an inert solvemt (CCl,; CH,01-CF,01,
é‘to. )s P -isobutylene can be drawn into the reaction only =%
160 - 180°C. without the uee of a solvent. In every case, along .
fwith dimitro-\P-paraffins there do indeed appear nitrites of g -nitro-
ff-parartin aloohols, whose formation earlier 1nvutiga.toro'uénohow'
afanod to notice. When ‘P-ethylene, \§-propylene, and “P.-1s0-butylene
garo nitrated, the ratios of the dinitroparaffins and the :nitritoo

formedare 1:1, 1:4, and 1:1 respectively.

.
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The reaction .be‘gi"r{s. with the ‘P-olifine being attacked by the
Fadiosl-like electro.ph;.lic particle NO2 and leads to a radical
tebilised by the interaction of the odd electron with C-F bonds,
;hich Hasgeldine rightly compares in stability with tertiary
’ldioﬂl. The further recombination of these radicals gives
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THe nitrites of p-nitro-\f-pa.ratfin alcohols formed are stable"
ljmids with low boiling points (the nitrite of p-nitroethanol

b*.ll at 17°; propdhol, at 57°, and isobutanol, at 48°). They
very easily hydrolized into corresponding a-nitro-‘P-paraffin
caFbonic acids, which, unlike the hydrocarbon &-nitro acids, are

eedingly stable with respect to heating. For instance, 0!‘21!02-

is distilled without any decomposition at 80° (31 mm.);

cF -crnoz-coou, at 119° (760 mn.), and (CF,),CNO,-COOH, at 1510
948 mm.). The stability of these acids is due to the impossidility
oving a saturated state with a negative charge on the oxygen
at

of

of the nitrogroup, owing to the electron-constricting effect

¢ fluorine atoms and the methfrilic groups which are in an -
tion with respect to the carboxyl (diagram 1).
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N A closer examination of this interesting type of unsaturated
oﬁmpounds thus reveals specific features of their reactivity,
which are often a result of the effect of C-F bond conjugation.
!iowovcr, the phenomenon of bond conjugation is borme out most |
strikingly by the reactions of the'P-olefins with nﬁoleophilic
xibhsonts. ‘l'hoao reactions reveal the existence of conjugation
mt only :I.n the non-reecting molecule of the -olefine, but also

the 1ntomdiate ions and transient complexes formed in the
moloophilio attack, The attacking particle of the nucleophiliec
nuont, the ion or &a’lééule carrying a free pair of ‘electrons

hos the oarbon atom of the -olefine with the least electron

sity. The static bond conjugation in this case begins to aocquire a

Y

'
}
s

o oharwtor,,which.da adequately designated by the trmcription
an ion, which actually represents one of the saturated s'_tutu )
: ? the resction intertwinement. The stabilisation of this iom
be effected in difforont .ways:
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1) combination with a proton to form a saturated compoundj
2) elimination of s halogen atom of the trifluormethyl group
to form a product of allkyl substitution (I1)3 \

w«”mwm Y

3) elimination of a fluorine atom fr;xn the alpha-position

NN

R g  with respect to the substituting agend to form e product

Tk -

¢ of vinyl substitution (III).

The last process takes place owing to the double conjugation
‘the intermediate jon: &) of the negative charge with the C-F
, and b) of the p-electrons. of the substituting sgent with the

- Wb T

The tendoucy to fonn unsaturated compounds inoreases with

mobility of the electron pair of the attacking reagent and with

L

e e et e b o
®

degree of dispersion of the negative charge in the intermediate
When secondary amines act on “P-ethylene, “f -propylene, and
s -isotutylene, the products of combination and vinyl oub.titu‘tion
tn thus formed in the ratios of 1: O O 7:0.3, and 0:1 rupoonvoly.
: It is noteworthy that when aninu act on porﬂuoruomtm‘m-

{th en alkyl or aryl radical in position 1, we observe only ths
bstitution of the fluorine atom in the trifluormethyl group, ‘

4
'.i
!
-“d

fioh is a result of the conjugation of the C-F bond in the
uormethyl group with the multiple bond in the non-reacting

‘"100“10. v . , _ :
(“r)ne’icf <ctcr A i TR
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| ﬂpnvor, whon an olectron-donor substitute is replaced by an
Qlootrophilio one in position 1 in the molecule of rluoritobutylono,
tho general conjugation of the system is dislocated. Thus, 8,8'-
ditrinuonothylsorylio acid with secondary amines forms only
Produots of addition, and, since the electrometric offect ( -B)
of the cu.rboxyl &roup proves weaker than the inductive effect (-I )

. o{ the two nthforilic groups, the addition of ammonia and the amines

ve

. (Ve

An m.ruting new instance of nuoloophilio substitution in

.3 mduon only hoxafluorvanuo and its derivatives.
| ‘u ;. .
_ b CE AUt NH# ¢ )

A -(Rzyn) ofy” D

i

t

nuox_'oJ_.oﬁn- is their reaction with trialkylphosphite, rcunﬂ:
rated by the author of the Present paper:
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proot that the attack of an ungharged particle with an undivided

‘1'*"" Pair oan be the primary act in the interaction of o °
Wtu with & nucleophilic reagent.
P

O .Ap.proved For Reléase 2009/07/15 : CIA-RDP80T00246A007100690002-6



[ 3 .

S- Approved For Release 2009/07/15 : CIA-RDP80T00246A007100690002-6
¥ T

]

-6-

é:rm- of the \f -olefines is afforded by the aniontropic
fsarrengement of perfluorallyl compounds into perfluorpropenyl
dmpcm)do, which the author observed. The motive forces :hl this

i
b", Another ltriking instance of the different bond conjugation
[ ]

c;—cﬁfx - F v {’

SQ)C’Fz‘ St 15 N Fr | .
. ot @ = ~CRhe +> , .rorvr
,,-»w:‘.fai CFy=CF ~Uh= OC iy = o
S OFy=(F —Ch-0cHy o e
’Cf.su’-CFq Oy —2 -
oo

»'.'. . CA=CF~CFH~ N (CV“’)V

é?i ‘-0 CF, "CF‘-“CF (:VR : * CF‘L('F'_ %
¥

‘

lent are, on tho dne ba.nd thc negative oha.rco of \bo nuorim
o in the a—poaition, and, on the othor, the positive ohnr‘. of.

: 4 Y<at@m of the oarbon. o

: fho -‘Mnor‘to’ud- ‘such a rearrangement rises with 'lho.v -
tyo!thn undividad sleptron. pair of. the .subatitute in $he 'y’
iy ’ooﬁto'n.' What is more, the perfluorpropenyl compound formed

k' &r‘oticn]; nore rnblo, owing to the conjugation of the.

nm 6leotron pair of the substitute with the multiple bou lnd
'lth the C-F bond in the triﬂuouothl group.

‘!h mmuusly resty rearrangement of tertiary oarunxw
Ring the perfluorvinyl group of atoms jnto rluorunwdrim ot
turstod ocarbonic acids, likewise established by the m. :
Alou identical linoe. '
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' Yory similar to the above in charscter is the romw '
M) obeerved of the amides of alphahydroperflvorvinyle v

by the aotion of diethylamine onP-butaedie
1o eotion of tertiary amines,

nylacetio ﬁu,

ne. UWm
MerLeation Lubo dmites cp s . tho‘ao‘ c‘o‘npour.xdo undergo ‘fh
At W phaydropertYiioferotinie mosd, - b
R=cF ~cen—Conk, —2N 5 ol pacm—tonn —

. -! y
)"‘.*"- /800w . Yoy 2 19000
. - : A{ﬂﬂriﬁéq (3:1)

R Fr-CF =Ccrn -fRo” —"’—N') C'_’;‘ Ce= tﬂwcp‘ =0R —
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The reactions of the “f-olefines with nucleophilic reagents

¥ thu furnish instances of all the types of conjugation predicted

- resglts of the investigations have been published in:

. AHCCCF N 12, 1957, 1439
. N 11, 1956, 1353
N 3, 1958, 648
AHCSOFR 114, 1957, 320
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AROMATIC FLUORINE COMPOUNDS.

A converient method of vreparation of 2:4-dinitro
fluorobenzene and some other fluoro compounds is a reaction
of the corresponding aromutic chlorocompounds (containing
two activating groups in o- &nd p- positions to & chlorine
atom) with enhydrous potassium fluoride (without any
solvent). This method is inapplicable for the preparation
of aromatic mononitro-fluorobenzenec. We have found that
caesium fluori‘e is far more rcactive in this reaction than
potassium fluoride. By heating o~ and p-chloronitrobenzenes
with arhydrous caesium fluoride, we obtuined in good yield
the corresponding fluoronitrocompounds. The reaction may
have some preparative value becnuse caesium fluoride is
readily re-generated from cuesium chloride by meuans of ion
exchange resins.

Some reactions of fluoronitro-compounds in which the
fluorine =tom remains in the =romrtic nucleus have been
investigatgd. The action of chlorine at high temperature
(about 200¢) lends to the substitution of nitro-groups by
chlorine. Thus, frem 1,3 difluaro,4,6 dinitrobenzene,
there wus obtained 1,3 difluoro 4,6 dichlorobenzene and
2,4,5 tri-chloro-fluoro-benzens wrs obtained from
l-chloro-3-rluoro, 4,6 dinitrobecnzene. By the action of
chlorine on 2,4 dinitro,fluorobenzene there was obtained
2,4 dichlorofluorobenzene and depending on the conditions,
various yields of fluoro-chloro-nitrovenzenes (mostly
2 chloro 4 nitrofluorobenzene). The nitration of 2,4
dichloro-fluoro-benzene, gave 2,4 dichloro 5 fluoro-
nitrobenzene. By the action of anhydrous caesium fluoride
on this compound, there'was obtained 2,4,5,trifluoro
nitrobenze:ie. ¥

The reduction of this compound by hydrogen with
palledium bleck &s catclyst, g=ve 2,4,5 trifluoro-aniline.

The reduction by hydrogen with catalysts is upplicable

to the most reactive fluoro-compounds. From 2,4 dinitro
fluoro-benzene, we have prepared 2,4 di-aminofluorobenzene.
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